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(57) Abstract 

matically operated S,^Se saL^ 1^''"^!'^° (32) (V) of the va veTn^f '^"^ ^'■f^" of the air bags 
prises at. aSxiliary LS^b K^^afri^^Vnted'^ ' ') ^'^^ P-"" 
compensattng means (12) is provided ram T^^^u k " ^ ^"^^^ *>^^°^ the valve (R 7n anoVhlr ""^^^ 
(M) which acts on the stem fV) of the load i^i ^ ^'^^ °" ^" extension arm (67) wh ch in tuml ' ^'■'■^"eement the 
. ^ compensating valve (F). 'S mounted to an arm 
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The invention relates to 

--Nicies, particularlv ^^r""'^^ -"-Pension svst. 
A vehicle bMlr^T^^ 

designed f„ Sluentxy, some brafclnr, ^Pacified 

This "! " "^^''^^ "hen it i3 /"^ «e over- 

usually „lat? f ^^""^ by tho . '=°™«'^<^ial 

braking syst^ "^^cial vehicle - '=°"='^"°n 

.a.en/ " e«ioi., as Z: 

In an effort i-r. « 

provide load sensIlrT ^""culty it , 

r v^- -~v:r-- 

and Modulating „ea„s a« 's./.'""""^' load sens 

«9Wpped with - 1" associat,-,,„ . ^^^Sing 

"^th conventional steel snr^ ""^ 

springs, usually steel 
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:::: =.^.nr -T^SL^/ri-^r. - 

.mat fro™ the brake pedal of the vehicle aid 

»hich lead, to the pneumatic or hydraulic 

Of the vehicle. i„ ,,,, theToad .e "i„r"r""^ 

operated by a torsion bar „hi=h 1. rlcidTfi 7 

-<le by means of a connecting link tII Ji-H " 

torsion bar acts against the ste. o^MTZT " 

valve to .odulate the flo„ of braking fij'^ 1".!.^"=^"^ 

oraking force generated, to the lad"»n • ""^ 

vehicle. m.en the vehicle iJTuXly ZTT 
is pushed upwards relative to the vehicl T 
open the valve so that full brS ^ " '""^ 

. pass through the -ad s^sing t^^e ~ ed" o^^^ !■ " 
braking. when the vehicle is «t,i.^ .^^^^ed for maximum 
Of the vehicle rises up srptsi;n " 

the torsion bar do^^rds relative to thTla' 
partially closing the load sensina 

braking pressure applied to trbrl^'^^ ^ ^''^ 
in the case =f Ught commercial vehicles such 

:::i;iet::d-:' .rr-i^t 

au^iUary suspe^fi:; ^Z^^'^^ ^T^^ 

rir " - - 

air bags for o^ror ^^..^^^n^™ ""^ ""P-^-s 

bags .prove - a.r 

p-::::::!- dt— — ch T^^ary-— 

suspensions in that as the air bags 

loading of the vehiele is sh^ ! ^""ated the 

vciiicxe is Shared betwei^n -t-u^ 
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cond.t.on due tc the .i. b.gs applying additional lift and 
load bearing support to the vehicle over and above the 
existing steel spring suspension. Consequently, the bralce 
load sensing valve gives a less than normal brake fl!id 
output to the brakes. Because of this error it is 
generally not possible to fit such an auxiliary air bag 
suspension syste. to this type of vehicle and still comply 
With the requirements of the regulatory authorities 
governing vehicle safety. 

There is therefore a need for an improved suspension 
system which will overcome this difficulty. 

According to the invention there is provided an auxiliary 
suspension system for a vehicle suspension system, tZ 
vehicle suspension system being of the type comprising.- 

a suspension unit for each wheel,, at least on the rear 
axle of the vehicle, 

a load sensing and modulating nteans for modulating the 
brakxng forces applied by the vehicle brakes in 
accordance with load, 

the auxiliary suspension system comprising :- 

an auxiliary suspension unit for each wheel of at least 
the rear axle of the vehicle, and 

compensating means for operating the load sensing and 
modulating means in response to the operation of the 
auxiliary suspension unit(s) . 

in a particularly preferred embodiment of the invention, 
the load sensing and modulating means includes a load 
compensating valve means for controlling the flow of 
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15 



20 
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braking fluid and hence the bralcinrr 

uiie oraicrng forces applied i r» 
accordance with load. Preferably, the compensating ^eai^s 
comprises an actuator which acts on the valve Jans to 
operate the load compensating valve means substantially Ln 
dxrect proportion to the position of the auxiliary 
suspension units. "^J-iiary 

the\ct"t'"'"''' preferred embodiment of the invention 
the actuator is a pneumatic actuator. 

Preferably, the actuator comprises an auxiliary bellows 
Of the load: compensating valve means. 

in one embodiment of the invention the actuating arm of 

w^LT """'^^ substantially co-axially 

With the actuating stem of the load compensating valve. 

in a particularly preferred arrangeaeht a shielding boot 
IS provided over the connection between the auxll^a^ 
bellows and the load compensating valve. 

tL\'"",""'"f P'^"^^^^^ ^nbodi^ent of the invention, 
the auxiliary bellows is supported on a bracket which 
turn supports the load sensing valve. 

la another embodiment of the invention the actuator 
comprises an actuating ram which acts on the load sensing 

valve means . ^ 

Preferably the actuating ram includes a plunger which 
moves an arm associated with the load sensing valve means. 

in a preferred arrangement the compensating means includes 
an extension arm which is interposed between the load 
sensing valve ann and the plunger of the actuating ram 
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In one case the actuating ram is mounted to the vehicle 
chassis. Preferably the actuating, cylinder is 

pneumatically operated. Most preferably the air supply to 
the pneumatic ram and the associated auxiliary suspension 
unit is from a common supply. 

In one embodiment of the invention, the auxiliary 
suspension units comprise pneumatically operated bellows 
type suspension units . 

In this case preferably compressed air is applied to the 
auxiliary suspension units and the compensating means from 
a common source so that the actuator mimics the operation 
of the auxiliary suspension units in all conditions of 
. lading , 

The invention also provides compensating means for 
operating a load sensing and modulating means in response 
to the operation of auxiliary suspension units wherein the 
compensating means comprises an actuator which acts on a 
load compensating valve means to operate the load 
compensating valve means substantially in direct 
proportion to the position of auxiliary suspension units . 
Most preferably, the actuator is a pneumatic actuator. 
In one case the actuator comprises an auxiliary bellows 
having an actuating arm for engagement with an actuating 
stem of the load compensating valve means. Preferably, 
the actuating arm of the auxiliary bellows is arranged 
substantially coaxially with the actuating stem of the 
load compensating valve. 

In another embodiment of the invention the actuator 
comprises an actuating ram which acts .on the load sensing 
30 valve means. Preferably the actuating ram includes a 
plunger which moves an arm associated with the load 
sensing valve means. In this case preferably the 



20 



25 
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coinpensating includes an extension arm which is in. 
between the lo.d sensing valve a., and tW pLn:::^ 
actuating ram. pj-unger of the 



The invention „ill be more clearly understonH * 
following description thereof ...J^yZ lT:''7: T 
«... reference to the accompanying J.„ J^r^ TT^T' 

Iptatlon'of^ rZTTo 

a xoad compensating valve of 

conventional vehicle suspension systems- 
Fig. 2 is a schematic view of an auxili;,^. 
system according to the invention; ^ suspension 

Fig. 3 is a perspective view of t->,= 
suspension system in use With no " auxiliary 
position; compensating means in 



Fig. 4 is a perspective view similar to Fig 3 with 
compensating means in position; 

:uipen:ior3y::em:in:r °^ 

s"Lm! u^er^- °^ —-on 

Pig 7 is a front view of a compensating means of the 
auxiliary suspension system; 

PI?- 8 is a more detailed front view ot th. 
compensating means and load sensing valve, , 

Lid sUln; :ater" " ™eans and 
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Fig- 10 is a front, partial! 
F^g- 12 is a graph illust^.^ • 

applied dependent on Zl Z' ^-^^^^ pressure 

^^hi<=ie; laden CGnditions of the 



15 



^^5. 13 is an elevational 



20 



25 



' Fig- 14 is an elevationaJ • 

another auxiliary similar to Fia i , • 

"■K^-Lxiary suspension » *ig. 13 with 

invention m use; "^-^^^ according to the 

Fig. 15 is a n 

Fi9- 16 is a graph 

-PPUec dependent o„ /^e ''^ ^"■^^"^ P-s.ure 

vehicle. '^'^^ laden conditions of th^ 

c:":::r:n:r tar::rinr ^r"""- - . to 3 e 

-dulatin, the ..,,,„g",\^:^^/"- -dulatlng „ea„s 

-hide in accordance lith LL ofa"' '° °^ - 

illustrated. , °^ " co™.ercial vehicle is 

°' m a Plat o„ " -=P-sion 

a conventional leaf spring sus^^Lirr' "^""^^ 
and modulating means comprises " . ™" ^^nsing ' 

"a-dly f i«^ „ a torsion bar A which l! 

a«l« B Of the vehicle. ^^"^ C to the rear 

mounted about » ^- torsxon bar a is 

P^vot point . and acts against thTrtl^^ 
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of a load sensing valve F mounted on a vehicle chassis Y. 
The load sensing valve F has an inlet connection G, to 
which braking fluid is applied along line L, on operation 
of the brake pedal of the vehicle, and an outlet 
connection H along lin e Lb to pneumatic or hydrpni,-r^ brake 
actuators of t he vehicle. The_degree_af_mo£lulatxon_Qf_.tlia. 
^2f.'*--.?®^i:?J§L~XSi^f—S.. Hith.. log^d is set ^ by., means of a 
^^Jf'S ^^J^,^^^own) which may be moved to any poiition 
through an arc by the connecting link C which is attached 
at it's upper end to the end of the setting arm and at 
it's lower end to the rear axle B of the vehicle. 



It will be apparent that when the vehicle is fully laden, 
the torsion bar A will be pushed upwards relative to the 
vehicle chassis Y and any braking pressure is allowed to 
pass directly through the load sensing valve F unchecked. 
When the vehicle is unladen, the body of the vehicle will 
rise on the suspension springs S pulling the torsion bar 
A downward relative to the chassis' Y and causing any 
braking pressure applied to the inlet connection G of the 
load sensing valve .F to be modulated before it passes to 
the brake actuators. M_the_weight_._is increased,- --the 
torsion_bar_ pivots, at the pivot point D and. acts against 
the stem E of the valve F opening the valve F.. further and 
al3^ing_more--brakihg fluid -to flow to the - brakes ^^to 
25 increase the tiraking pressure. 

Referring to Figs. 2 and 3, there is illustrated an 
auxiliary suspension system which may be retro-fitted to 
a conventional commercial vehicle having a leaf spring 
suspension system S and a load sensing and modulating 
30 means as described above. 

The auxiliary suspension system includes an auxiliary 
suspension unit, in this case, air operated bellows or air 
bags 10, 11 for the wheels of the rear axle B of the 
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vehicle. Compressed air for- ^ 

co.p.ess=. 16. Air li„as deliver " " '"^ ^ 

5 through an air control panel 19 and ""^^ ^• 

case the air sy.te. includes a sprairT 
f auxiliary purposes such as / 

tyres. ^"^^ as for inflation of 

Referring to Fig. 3 ^ ^^k,--.^ ^ 

auxiliary air bellows lo'irxTos^'''"''''-"" "^^"^""^ "^^^ 
-is arrangement the load sensing ^ve^ ^t'"^'^^^^" 
correctly.. This is because ^/^^""^ ^ ^ot operate 

innate, the vehicle ohas^; .TsTs rt t^"""^ " 
B- The torsion bar A will k. ? ''"'^"^"^ to the a=cle 
t= the Chassis V behaving as 17?;' -Native 
^hus the load sensing IZ^^^^J^^ -^-en. 
brakxng pressure. "^^^ modulate the 



10 



15 



20 



25 



30 



According to the invention 

by interrupted lines in '' r-^r^"/"' — 

indicated 

reference numeral 12 operate th ^^"="1^^ "y the 

response to the operation of tt ^^"^^"^ ^'^'^ ^ 

suspension units 10, ii. auxiliary air bellows 

It will be noted that air is d», • 

compensating means 12 aio„o "^l^vered to the load 

air line which is usedTo s T 

»• xn this way, the air sup^iZ T t° ""^ """""^ 
is mimlofced by that suppliedT^t " 
Thus, the compensating meal 12 — 12. 

the bellows 10, 11 m substantlalwrco ^ °^ 

iiy all conditions of use. 

particularly to Figs. 4 to li 
-eans 12 in this case comprises a „n =°»P™sating 
the form Of an auxiliary Pneumatic actuator in 

auxiliary compensating bellows 30 having a„ 
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actuating arm 31 engageable with an actuating, stem 3 2 of 
the load compensating valve F. The actuating arm 31 of 
the auxiliary bellows 30 is arranged coaxially with the 
actuating stem 3 2 of the load compensating valve F and a 
shielding boot 35 is. provided over the connection between 
the auxiliary bellows 30 and the load compensating valve 
F. It is important to protect the lower end of the load 
compensating valve F inside a moulded rubber boot 35 to 
prevent road dirt from reaching the valve F. 

In more detail the connection between the actuating arm 31 
and valve stem 32 comprises a plunger 46 and a spacer 47 
(see particularly Fig, 10)- The spacer 47 screws into a 
top plate 45 of the air bag 30 and an 8 mm hole is drilled 
into the rubber boot 35 to allow the plunger 46 to pass 
through the spacer 47. The plunger 46 acts against the 
stem 32 of the load sensing valve F. — 

The axixiliary air bellows 30 in this case is a compact 
short stroke air bag such as a FIRESTONE IMIA air bag. 

The auxiliary bellows 30 is supported on a bracket 40 
having mounting holes 41 which are used to attach the load 
sensing valve P to the bracket 40 and to the chassis of 
the vehicle as illustrated in Fig. 4. 



10 



15 



There are many advantages of this arrangement, for 
example, because the auxiliary bellows 30 is located 
directly below the valve F and the actuating arm 31 is 
arranged substantially coaxially with the stem 32 of the 
valve F the minimum space is required. Further, the 
maximum force may be applied by the auxiliary bellows 30 
over the shortest distance. A neat, , reliable and simply 
fitted and operated compensating unit is provided without 
interfering' with the vehicle suspension system. The unit 
can be readily fitted by disconnecting the valve F from 



10 
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its mounting, fitting a bracket to th 

connecting the auxiliary .belWs 30 toMT^'"''"^ 

the bracket, 

To Shield the connection between the air : • 
auxxliary bellows 30 -the bracket 40 
5 downwardly over this connection. P^^^^^^bly extended 

A pair of FIPPcrrtoMT? 

as auxiua^;;;;;;;;:: ■ tr:r:r' "^"""^ "^-^ ""-^ 

Ducato coimnercial vehicle . "-^^ °^ a Piat 

installed as described above n,ea„s 12 „a, 

suspension bellows 10, n Thfr ° ''"^ auxiliary 

to the rear brakes was checked P'^^^-^e supplied 

^Ollowin, results were obtained atT;, '^'^'^ 
P-ssures in the auxiliary suspensi; 1^:^.^ 

TABLE 1: Braking pressure (bar^ wTi-h 

for Fiat Ducato. ^ ^ ""''''^ ^^^^ ^^1^ load (Kg) 

Auxiliary Bellows 

Inflation Pressures (psi) n 

20 Rea^ ^ / 20 30 40 

Rear Axle Load (kg) „ 

1300 Breaking Pressure (Bar) 

1420 88 89 Qfi OA 

1520 98 98 1^ 1^ 86 

m i?i - i?s 

These results are plotted in Fig. 12. 

~r 2^: 



15 



25 



30 
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incorporating a compensator as described above is used, 
the vehicle braking system operates correctly and safely 
to manufacturer's settings. Thus, there is no adverse 
effects on the braking system by installing the auxiliary 
air bag suspension system of the invention. 



10 



Referring to Fig. 13 there is illustrated another 
conventional suspension system between a chassis Y and an 
axle B, in this case of a Ford Transit F120 commercial 
vehicle. Parts similar to the arrangement of Fig. 3 above 
are assigned the same reference numerals. The suspension 
is a conventional leaf spring suspension S which extends 
. between the axle B and chassis Y. A load sensing valve F 
is mounted on the chassis Y and includes a fluid inlet G, 
a fluid outlet H and a valve stem V which is 
15 diagrammatically illustrated. An arm M is pivotally 
mounted at P to the body of the valve F. An extension 
of the valve stem V engages the arm M as illustrated. A 
main setting coil spring N extends between one free end of 
the arm M and the axle B and a return spring Q extends 
20 between the other free end of the arm M and a fixed 
mounting R. In use, when the vehicle is fully laden the 
arm M is in the position illustrated in Fig. 13 with the 
valve stem V in a lowered position allowing free flow of 
braking fluid through the valve F. As the load is removed 
25 the chassis Y moves upwardly and the arm M pivots about 
the pivot P against the biassing of the spring N. This 
causes the valve stem to move upwardly to modulate the 
flow of fluid through the valve V. 



30 



Referring to Figs. 14 and 15 there is illustrated an 
auxiliary suspension system according to the invention 
comprising an auxiliary air bellows 10 for the wheels on 
either side of the rear axle B. The bellows 10 is 
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connected between the chassis and the axle B as 
illustrated. The air bellows 10 has an inlet connection 
61 to which an air line L3 is connected for inflation of 
the bellows 10. Compensating means for modulating the 
5 operation of the load sensing valve f comprises a 
pneumatic cylinder 65 having a plunger 66 which is 
attached to an extension arm 67 bolted to the arm M for 
the stem of the load sensing valve F. The body of the 
cylinder 65 is fixed to a side rail 68 of the chassis y as 
10 illustrated. The air supply to the cylinder 65 is from 
a common supply which also provides air for the bellows 10 
along the line Lg. 

In use, as the bellows 10 is inflated to raise the chassis 
Y relative to the axle B air is also supplied to the 
15 cylinder 65 which lifts the plunger 66 and the extension 
arm 67. The extension arm 67 in turn lifts the arm M of 
the load sensing valve F causing the stem to rise and 
restrict the flow of fluid through "the valve F. in this 
way the load sensing valve F operates correctly to 
modulate the braking pressure in accordance with load 
regardless of the presence of the bellows 10. 



20 



There are many advantages of this arrangement. For 
example, the extension arm 67 and ram 65 is a simple, neat 
and effective way of providing a compensating means for 
25 the valve F. The vehicle suspension system. or valve F is 
not interfered with. it is only necessary to mount the 
ram 65 to the vehicle chassis and to provide an extension 
arm 67 connected to the valve operating arm M. Air supply 
to the ram 65 is by a conmion air supply to the auxiliary 
suspension bellows 10 so that the operation of the ram 65 
mimics the operation of the bellows. 



30 
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Example 0 
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A pair of FIRESTONE type 224 n 

as auxiliary suspensl'Tn llTZT ^^^^ 
-120 Transit cox^erclal ve.Tcie T ^"'^ °^ ^ 

was installed as described aho ' ^^'^P^^^^ting ^.eans 12 
14 and 15 to operate th^ Lad se "^'^^^^^ -° -i^s. 

operation of tHe auxilia^ ^^pr^ ^^^^^ response'to 
breaicing pressure supplied to tie " "^"''^"^ ' 
at various ladings and .k. .!:,'^" ^"^^ -as checked 

at different inflatir^^ l™'^ "^^^ ^^^--ed 

suspension bellows. ^""'^'^^^^ " auxiliary 

Braking pressure (bar) with 
for Ford F120 Transit. ^ ^ ''^^^ ^^^^ load (kg) 

15 iSfij^^ ^^llows 

inflation Pressure (psi) 0 ' lo 

•Hear ^le .oad (Kg, ^0 

1645 ^""^ ^^^=«-re (Bar) 

1550 128 132 128 loo , 

20 1415 120 130 12ft Jl? ^^6 

1305 124 lis f?i 118 

1170 118 ill lie 

1045 112 108 lit 110 

925 94 90 92 I? 

25 790 85 84 lo do ^° 

640 72 74 II ?° 80 

495 66 64 64 el J2 

50 52 50 II 



30 



35 



These results are nloi-^-ow • 

Plotted m Pig. ig 

It may be possible to compensate k 

sensing devices, however f such 31^'"^ electronic level 

to be expensive and is geneltlv "^^'^^ '^^^^Y 

environment of the underside of a '"^'^"""^'^ ^ ^arsl 

addition, a different design of LT'"'"' 

required so that the unit'lry not .T^''^^ ^^^^^ 

fxtted to existing suspension syst J " """"'^ 

the present invention. ^ the case m 
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It wxll be appreciated that in some cases the auxiliary 
suspension units may be provided by a spring means such as 
a body of elastomeric material, a leaf spring (S), coil 
spring (S) or any combination therefor which may be 
5 hydraulically or pneumatically assisted. 

Many modifications of the specific embodiments of the 
invention described will be readily apparent and 
accordingly the invention is not limited to the 
embodiments hereinbefore described which may be varied in 
10 both construction and detail. 
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1. An auxiliary suspension system for a vehicle 

suspension system, the vehicle suspension system 
being of the type comprising:- 

a suspension unit for each wheel, at least on 
the rear axle of the vehicle, and 

a load sensing and modulating means for 
modulating the braking forces applied by the 
vehicle brakes in accordance with load, 

the auxiliary suspension system comprising 

an auxiliary suspension unit for each wheel 
of at least the rear axle of the vehicle, and 

compensating means f or operating the load 
sensing and modulating means in response to 
the operation of the auxiliary suspension 

unit ( s ) , 

: . An auxiliary suspension system as claimed in claim 

1 wherein the load sensing and modulating means 
includes a load compensating valve means for 
controlling the flow of braking fluid and hence 
the braking forces applied in accordance with 
load. 

An auxiliary suspension system as claimed in claim 

2 wherein the compensating means comprises an 
actuator which acts on the valve means to operate 
the load compensating valve means substantially in 
direct proportion to the position of the auxiliary 
suspension units . 
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An auxiliary suspension system as - 

3 Wherein the actuator is a " 

IS a pneumatic actuator. 

An auxiliary suspension system as =1. ■ ^ 

4 wherein the actuator of " 
bellows having an actuatina " 
actuating stl or the 1™ ^"'^'^^^^ - 
means. ""^ compensating valve 

r r::i:"th?"aru^ - - 
-uows is a..angrsrtVt::ii;%r:xi:r"^T 

actuating stem o. the loa. compeL::::,^:::' 

An auxiliary suspension system as <.1.- . 

5 or 6 wherein a shieldiL K " ^" '^^^^ 

.:he connection between th! Zl"' 

^he load compensating valve. T ^'^ 

An auxiliary suspension system as cl.< . 

Claims = to , therein the auxiliar:^:ii" ^"^ 

raxn which acts on the load senllna T ""^^"^^"^ 

sensing valve means. 

An auxiliary suspension system «c , ■ 
^ Wherein the actuatingTrinoL:::" ^'^'^ 
Which .oves an ar. aLociated th^T^^ 
sensing valve ineans. the load 

An auxiliary suspension system as ci. • . 

10 Wherein the compensatln? " 

ompensatmg means includes an 
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extension arm which is interposed between the load 
sensing valve arm and the plunger of the actuating 
ram. 

An auxiliary suspension system as claimed in any 
of claims 9 to 11 wherein the actuating ram is 
mounted to the vehicle chassis . 

An auxiliary suspension system as clajLmed in any 
of claims 9 to 12 wherein the actuating ram is 
pneumatically operated. 

An auxiliary suspension system as claimed in claim 
13 wherein the air supply to the pneumatic ram and 
the associated auxiliary suspension unit is from 
a coiranon supply. 

An auxiliary suspension system as claimed in any 
preceding claim wherein the^ auxiliary suspension 
units comprise pneumatically operated bellows type 
suspension units. 

An auxiliary suspension system as claimed in claim 
15 wherein compressed air is applied to the 
auxiliary suspension units and the compensating 
means from a conmion source so that the actuator 
mimics the operation of the auxiliary suspension 
units in all conditions of lading. 

An auxiliary suspension system substantially as 
hereinbefore described with reference to Fig. 2 
and Figs. 4 to 12 of the drawings. 

An auxiliary suspension system sxibstantially as 
hereinbefore described with reference to Figs, 14 
to 16 of the drawings . 
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Compensating means for onerat-in.. 

co,„p.„sati„3 ..ans comprises an .c^nZ, J^l 

the load compensating valve .eans substantilllv 
dxrect proportion to the position Tl^- 'l^" 
suspension units. auxxliary 

uuator IS a pneumatic actuator. 

Compensating means as claimed in claim on k 
the actuator is an auxiliarv bel! 
actuating arm for en^ ''^^^"^ 
stem Of !he Toad ""^"^""^^^ ^^^^ an actuating 
m Of the load compensating valve means . 

compensating means as claimed in claim 7i u 
the actuating arm of the aux^l ""^^^ 
arranged suhstantialir cZt\7 '^''^"^ 
actuating stem of the iLd '° "'"''^ "^^^ 

T:ne load compensating valve. 

r-r— ot;--— ^^^^^^^^^^ 

"h.ch acts on the load sensln, valve ta„3 

24- Conpensatm, means as claimed In claim 2:, „- ■ 

the actuating ram includes a n, ""^rein 
an arm associat»H ! Plunger which moves 

means. """"^^ load sensing valve 
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26. 



27 



Co„pe„=.ti„g substantially as hereinbefore 

described „ith reference to Pi^s. 2 and .i,s 4 to 

±2. ot the drawings, ^ 

compensating means substantially as hereinbefore 
described „ith reference to Figs. X4 to 16 of the 

drawings , 
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